In this study, official Eurostat statistical data were used to analyse the situation with fuelwood production and forest resources. The data of EU on fuelwood production, import and export, forest resources and population were taken for every evaluated EU country during the long term period from 1992 to 2015. The data on fuelwood are measured in thousands of cubic meters, and forest resources are given in hectares. To make the data comparable between different countries the indicators of forested area and fuelwood production were calculated per capita using countries population data.
The first step of the analysis was to evaluate forest resources availability in EU countries. Fuelwood production depends on forest resources availability; therefore, it is useful to evaluate which countries and how deeply are deprived of forests.
For the purpose of this evaluation, the index of forest poverty has been designed and evaluated. Poverty generally means deprivation, shortage in one or several basic essential needs (Kakwani and Silber, 2008; Nussbaum, 2000; Sen 1985; Atkinson and Bourguignon, 1999; Bossert, D'Ambrosio and Peragine 2007) . Poverty is considered not only as income deprivation (income poverty) but also deprivation of any significant value or resource such as water (Jemmali, 2017) , energy (Sadath and Acharya, 2017) etc.
The analysis of poverty requires defining the minimal poverty threshold (Alkire and Foster, 2011) . Values (in our case forests area per capita) under this threshold are considered as poor, but the threshold itself is a matter of discussions (Ravallion, 2011) . The poverty threshold used in the Organization for Economic Co-operation and Development (OECD) and the EU is a level of income ordinarily established at 60% of the median household income, or individuals who fall into the bottom 20% of the income distribution might be considered as poor (Alkire and Foster, 2011) . We decided to apply this criterion also for country-level forest poverty evaluation. Thus, we used 60% of EU average value of forest area per capita indicator as the threshold for identification of countries which are deprived of forests.
The level of poverty is measured as absolute or relative poverty gaps (Alkire and Foster, 2011) . Absolute poverty gap is a difference between the factual value of any indicator and its poverty threshold in the case if this value is below the threshold. If the value is higher the poverty gap is considered to be equal to zero: The level of fuelwood production in the European Union has been growing since 2000 (Figure 1 ) and this source of energy has been becoming more and more important for European and Slovak economies.
Fuelwood production in Slovakia has experienced crisis in the recent years ( Figure 2 ). The level of production has been decreased by about 30% comparing to the peak years of 2012-2013. However, this crisis was general for all of the EU (see Figure 1) but, different to Slovakia, the EU as a whole has started to renew this industry.
The level of forest poverty was evaluated for the year 2015. There are 10 forest-deprived countries (Table 1) where the indicator of forests area per capita is below the poverty threshold (60% of the EU average level).
The highest NFPG value 0.12 corresponds to the country most deprived in forest resources (Malta).
Further, we ranked the EU and some neighbouring countries by the level of fuelwood production per capita and fuelwood production intensity (see Table 2 ). The majority of countries which are poor in forests have low levels of fuelwood production (less than the EU average). The only exception is Denmark, which is the leader in fuelwood production, despite the deficit of forests.
As for Slovakia, the country possesses large forest resources, but the actual level of fuelwood production is significantly lower than in close countries, such as the Czech Republic, Romania, Austria, Hungary or Bulgaria.
We found out that the leader in intensive production of fuelwood is Denmark, which is a deprived country in the sense of forest resources. The Netherlands and Germany also use their forest resources very intensively. The position of Slovakia corresponds where: AFPG -absolute forest poverty gap forests area per capita -factual value forests area per capita threshold -poverty threshold, which is defined as 60% EU aggregate for this indicator Normalized (relative) forest poverty gap is a ratio of absolute poverty gap over its threshold:
We calculated the absolute and normalized forest poverty gaps for all EU countries and ranked them according to the level of forest poverty. This way, the EU countries most deprived of forests were identified.
The following stage was to evaluate how intensively countries use available forest resources for fuelwood production. For this task a new index of fuelwood production intensity (FPI) was introduced into this research. We propose to evaluate this index as the quantity of fuelwood produced annually in one hectare of forests:
We also ranked EU countries according to this "new" indicator and identified the countries which use forests for fuelwood production the most and the least intensively.
A linear regression model was applied to identify determinants of the level of fuelwood production in the EU. The Pearson correlation coefficient was calculated for the tested indicators and t-tests were applied for hypotheses testing regarding significance of factors influence on fuelwood production. T-test critical value for 5% significance level is 2.069.
All the operations with the data including extraction, cleaning, transformation, evaluation of indexes of forests poverty and fuelwood production intensity, ranking of EU countries and regression modelling were performed with Python scripts forests area,  1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 
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Fuelwood production in Slovakia 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 In general, it can be said that the level of fuelwood production depends on availability of forest resources, but forest resource itself is less significant than policies in the sphere of energetics. Economically developed countries which are interested in renewable energy usage growth, such as Denmark, Germany, and the Netherlands became the leaders of fuelwood production and use. And, in contrast, many countries rich in forests still underrate their own potential in this sphere.
Therefore, fuelwood production in the EU has a high potential of growth on the account of countries with underused forest resources. The level of fuelwood production is limited not by forests resource availability, The regression analysis showed that the main determinant of fuelwood production in the EU is the price of oil (Figure 3 The fuelwood production level of 2015, the last year of observation is an outlier in this model, since the level of fuelwood production has started to recover because of the low oil prices. To explain it, deeper view on fuelwood production level change is needed.
Only the countries, for which the data of 2015 is available, are included in the Table 3 . The data showed that the level of fuelwood production in the majority of countries decreased, and this is in full correspondence to the oil prices model. Only a few countries demonstrated growth. These are not connected with forest poverty, with large forest resources and with relatively low level of fuelwood production intensity (see Tables 1-2 ). The countries of intensive fuelwood production, particularly those with forest poverty like Germany have shortened this industry. The only exception is the Netherlands with limited forest areas, but this country also has relatively low fuelwood production intensity index. The Netherlands almost stopped fuelwood production in the year of oil prices drop (2014), but afterwards restored it. All the countries which produced more than 0.9 cubic meter of fuelwood per hectare of forest area have shortened fuelwood production in 2015.
We consider that this dynamics may be explained by the higher costs of intensive fuelwood production technologies, like planting trees, forest cut specially for energy purposes while low intensive fuelwood production may be relatively cheaper (like usage of different available wood wastes). High costs could be covered in the condition of high fuel prices, but it became impossible after fuel prices drop. In contrast, cheap fuelwood may still meet its demand.
Fuelwood production forecast is on one hand limited by demand, which depends on fuel prices, but, on the other hand, it has a high potential of growth in the countries with large forest resources and with low fuelwood production intensity, where cheap wood raw materials are available for fuelwood producers. Slovakia meets these conditions. This is the country with large forests which are, due to statistics, almost not used for fuelwood production. The highest value of fuelwood production intensity index was 0.36 cubic meter of fuelwood per hectare in the peak year of 2013, but in 2014 and 2015, the country experienced a decrease of this indicator to 0.29 cubic meter of fuelwood per hectare. At the same time, the Czech Republic has already overcome the crisis and reached the fuelwood production intensity level of 0.88. The Hungarian data of 2015 is absent, but fuelwood production there was growing even in the crisis year of 2014. Similar situation is also in Romania with fuelwood production intensity index values 0. 76, 0.72, 0.74 in 2013-2015, respectively. Thus, actual situation with fuelwood production in Slovakia is controversial. The country has all prerequisites for fuelwood production growth, but there is no growth according to the Eurostat data. At the same time, fuelwood production is much higher and is growing in neighbouring countries with similar socio-economic and environmental conditions. Now, fuelwood production in Slovakia fluctuates together with oil prices and may grow significantly only if these prices grow what is unexpected in the next few years. But, objectively, the country may double or triple the level of fuelwood production even with low oil prices and reach the level of fuelwood production intensity of neighbouring countries if to eliminate invisible factors which prevent growth.
Conclusion
Fuelwood is an important component of renewable energy sector and its production has a trend to grow in Europe since the beginning of the century. Now, this industry is in crisis caused by the decrease of oil prices after the year of 2014 and the majority of European countries decreased the level of fuelwood production.
It is shown with the indices of forest poverty and fuelwood production intensity that fuelwood production continues to grow only in the countries with large forests and with low intensity of production, and we consider that this growth is caused by low costs of fuelwood production in the conditions of availability of wood raw materials. Therefore, only the countries which meet the conditions of forests availability and low intensity of fuelwood production such as Slovakia have perspectives of fuelwood production growth with current low fuel prices.
